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(54) LD DRIVE CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an LD drive circuit which can 
deal with LD-modulation of GHz order by utilizing the structure of a 
conventional LD-stem and without newly having to increase its cost. 
SOLUTION: On the top surface of a flexible board 1 1, a wiring pattern 
12 is formed to form a ground conductor 16 on its rear surface. An LD- 
stem 14 is mounted adhesively on the side of the grounded conductor 
16 of the flexible board 1 1, and a lead 13 is passed through the flexible 
board 11 to be connected with the wiring pattern 12. A glass-sealed 
portion 17 of the LD-stem 14 has a similar cylindrical structure to a 
coaxial line. Moreover, portion of the grounded conductor 1 6 
corresponding to the glass-sealed portion 1 7 is removed in advance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] LD actuation circuit which connected between LD stem and ICs for LD actuation in the 
microstrip line produced by the flexible substrate — setting — the microstrip line touch-down of said 
flexible substrate — a conductor — LD actuation circuit characterized by mounting said LD stem in a 
side in the condition of having stuck to said flexible substrate. 

[Claim 2] the touch-down of the microstrip line of the part which touches said LD stem in LD actuation 
circuit of claim 1 — a conductor — the configuration of said LD stem — **************** and the 
microstrip line touch-down of this part — LD actuation circuit characterized by substituting the 
conductor of said LD stem for a conductor. 

[Claim 3] LD actuation circuit characterized by the impedance as a coaxial track of the glass closure 
part of said LD stem being the same impedance as the connected microstrip line in LD actuation circuit 
of claim 1. 

[Claim 4] LD actuation circuit characterized by having the matching circuit which consists of the coaxial 
track and said microstrip line of a glass closure part of said LD stem in LD actuation circuit of claim 1. 
[Claim 5] LD actuation circuit characterized by having the matching circuit which consists of the coaxial 
track and TORIPU rate line of a glass closure part of said LD stem in LD actuation circuit of claim 1. 
[Claim 6] It is LD actuation circuit characterized by taking adjustment to the RF superposition 
frequency of LD in LD actuation circuit of claims 4 or 5, as for said matching circuit. 
[Claim 7] It is LD actuation circuit characterized by said matching circuit consisting of a quarter-wave 
length transformer in LD actuation circuit of claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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. [Field of the Invention] This invention is mainly applicable to the optical pickup used for CD, DVD, etc. 
about LD actuation circuit which mounts LD stem to the microstrip line produced by the flexible 
substrate. 
[0002] 

[Description of the Prior Art] Generally the semiconductor laser (LD) used for optical pickups, such as 
CD and DVD, is mounted in the metal tight container called LD stem. The circuit pattern formed in the 
flexible substrate which consists of polyimide etc. connects electrically between this LD stem and IC for 
LD actuation. 

[0003] Drawing 4 is the important section outline perspective view showing LD stem mounted in the 
conventional flexible substrate, and the circuit pattern 12 is formed in the flexible substrate 11. The LD 
stem 14 is connected to the circuit pattern 12 with lead 13, and the light of LD is emitted from a window 
part 15. In addition, the above-mentioned circuit pattern 12 is connected to IC for LD actuation which is 
not illustrated here. 

[0004] Moreover, in LD used for the pickup of CD or DVD, in order to control the noise by the return 
light from a disk, the hundreds of MHz RF is superimposed and driven on LD actuation current. 
Conventionally, since the value of hundreds of MHz which is this RF superposition frequency was a 
frequency high enough compared with reading and the transfer rate of the signal from CD or DVD, when* 
treating these signals, it seldom became a problem. 

[0005] However, recent years come, and reading and the transfer rate of the signal of CD or DVD 
increase by leaps and bounds, and are used as the Hasama wax at the RF superposition frequency of 
hundreds of MHz. For such a reason, although it is necessary to make the RF superposition frequency of 
LD still higher from now on A new problem comes to arise by the simple mounting method currently 
performed conventionally [ as shown in drawing 4 ], that is, if the RF superposition frequency of LD 
becomes high to GHz order It is because problems, such as radiation of the electromagnetic wave from 
the circuit pattern 12 formed in the flexible substrate 1 1 and buildup of the reflected wave by the 
impedance mismatch of wiring, become remarkable. 

[0006] In order to transmit the high frequency of such GHz order efficiently, it is known that what is 
necessary is just to use the RF transmission line called the microstrip line and TORIPU rate line where 
impedance matching was taken. Such a configuration corresponding to the modulation of GHz order is 
already conventionally realized by LD module for optical communication etc. For example, the example 
of LD module connected to JP,10-270748,A in the microstrip line where impedance matching was taken 
is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, although the modular structure of 
modulating LD to GHz order is LD module for optical communication etc. and are already proposed, in 
order to use these for the pickup of CD or DVD, it has the following problems. [ many ] That is, since 
LD module for optical communication is mainly used for the telecom infrastructure of a trunk system, 
especially, the high engine performance is demanded and cost will start somewhat, but although 
magnitude will become large, it is made so that the greatest engine performance may be demonstrated. 
LD used for the pickup of CD and DVD which are a consumer product on the other hand has the severe 
demand of cost or size, and it is dramatically difficult for it to change into the structure of current LD 
stem and greatly different structure. However, the proposal of LD actuation circuit which can respond to 
the modulation of the GHz order using the structure of the conventional LD stem was not made until 
now. 

[0008] This invention is made for the purpose of realizing LD actuation circuit which can respond to the 
modulation of GHz order, without using the structure of what was made in view of the actual condition 
like ****, i.e., the conventional LD stem, and newly raising cost. 
[0009] 

[Means for Solving the Problem] LD actuation circuit with which invention of claim 1 connected between 
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j - LD stem and ICs for LD actuation in the microstrip line produced by the flexible substrate — setting — 
the microstrip-line touch-down of a flexible substrate — a conductor — it is what mounted LD stem in 
the side in the condition stuck to the flexible substrate, and LD actuation circuit which can respond to 
the modulation of GHz order is realized, without newly raising cost by this. 

[0010] the touch-down of the microstrip line of a part where invention of claim 2 touches LD stem in LD 
actuation circuit of claim 1 — a conductor — the configuration of a stem — **************** and the 
microstrip line touch-down of this part — a conductor is that for which the conductor of a stem was 
substituted, and enables it to mount LD stem simpler by this 

[001 1] In LD actuation circuit of claim 1, invention of claim 3 is what made the impedance as a coaxial 
track of the glass closure part of LD stem the same impedance as the microstrip line where it 
connected, loses an impedance discontinuous part between a microstrip line and the coaxial track of the 
glass closure part of LD stem by this, and realizes LD actuation circuit which does not produce an echo 
with a high frequency band. 

[0012] Even if it uses small LD stem by this, it can produce a matching circuit with a distributed 
constant, and enables it to realize efficient LD actuation circuit in LD actuation circuit of claim 1, since 
invention of claim 4 constitutes the matching circuit by the coaxial track and microstrip line of a glass 
closure part of LD stem. 

[0013] Since invention of claim 5 constitutes the matching circuit on the coaxial track and TORIPU rate 
line of a glass closure part of LD stem, it can realize a low impedance line, without this expanding the 
width of face of an up electrode, and enables it to realize LD actuation circuit in which high density 
assembly is possible in LD actuation circuit of claim 1. 

[0014] Adjustment is taken to the RF superposition frequency of LD, a matching circuit can obtain the 
optimal matching circuit by this, and invention of claim 6 enables it to realize efficient LD actuation 
circuit in LD actuation circuit of claims 4 or 5. 

[0015] The matching circuit serves as a quarter-wave length transformer, and even if invention of claim 
7 prepares a matching circuit by this, it enables it to realize LD actuation circuit in which high density 
assembly is possible in LD actuation circuit of claim 6. 
[0016] 

[Embodiment of the Invention] Also in the conventional LD actuation circuit, loss in the line section by 
radiation etc. can be reduced by changing a line into the transmission lines, such as a microstrip line, 
from simple wiring structure, drawing in which drawing 5 shows the example — a flexible substrate rear 
face — touch-down — drawing showing the example which prepared the conductor and was made into 
the microstrip line — it is — a graphic display — like — the front face of the flexible substrate 11 — a 
circuit pattern 12 — a rear face — touch-down — the conductor 16 is formed. The LD stem 14 is 
connected to the circuit pattern 12 with lead 13. Moreover, since the glass closure section of the LD 
stem 14 is carrying out the same configuration as a coaxial track, the transmission characteristic of a 
RF is good. However, with such structure, LD stem of a signal line and a metal will touch only by big loss 
arising in this part, and degrading a RF property, but shortening die length for this connection simply, as 
for the lead 13 which serves as a microstrip line and a connection of LD stem, since the transmission 
line of a RF has not become. 

[0017] (Invention of claim 1) LD actuation circuit connected in the microstrip line produced by the 
flexible substrate in between LD stem and ICs for LD actuation in invention of claim 1 there — setting - 
- the microstrip line touch-down of a flexible substrate — a conductor — LD stem is mounted in a side 
in the condition of having stuck to the flexible substrate. Since direct continuation of the microstrip line 
of a flexible substrate and the coaxial track of the glass closure section of LD stem will be carried out in 
the condition that a transmission mode is not barred if such mounting is performed, a RF property is not 
degraded. Thereby, LD actuation circuit which can respond to the modulation of GHz order can be 
realized with the same structure as the conventional LD stem, without newly raising cost. 
[0018] the transmission mode of a microstrip line and the transmission mode of a coaxial track are 
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united well — being alike — the touch-down of a micro stripe — a conductor — the touch-down of a 
coaxial track — although what is necessary is just to vacate a hole in accordance with a conductor, in 
LD stem with many terminals, the activity of doubling and mounting these locations will become very 
complicated, the LD stem itself which avoids this and which is made of the metal as an approach — the 
touch-down of a microstrip line — what is necessary is just to make it substitute for a conductor 
[0019] (Invention of claim 2) the touch-down of the microstrip line of the part which touches LD stem in 
LD actuation circuit of claim 1 by invention of claim 2 there — a conductor — the configuration of a 
stem — **************** and the microstrip line touch-down of this part — the conductor of a stem 
is substituted for a conductor. Thereby, LD stem can be mounted simpler. 

[0020] Although the glass closure section of LD stem is carrying out the same configuration as a coaxial 
track, if the impedance of this part is arranged with the part of a microstrip line, an echo in a connection 
can be reduced. 

[0021] (Invention of claim 3) By invention of claim 3, it is considering as the impedance as the 
connected microstrip line with the same impedance as a coaxial track of the glass closure part of LD 
stem in LD actuation circuit of claim 1 there. Since an impedance discontinuous part is lost between a 
microstrip line and the coaxial track of the glass closure part of LD stem by this, LD actuation circuit 
which does not produce an echo with a high frequency band is realizable. 

[0022] The impedance at the time of actuation of LD had many about several ohms and things which 
established the matching circuit which used resistance in the interior of a module by the conventional 
LD module since it was very small. Since the utilization effectiveness of power becomes low, originally 
the matching circuit using such resistance is not not much desirable, but when a matching circuit is 
produced with a distributed constant, it is because a matching circuit becomes large too much and it 
stops having settled in the interior of a module. However, this way of thinking is evil to have performed 
development of the conventional LD module by the module independent, and it is possible by connecting 
a radio frequency transmission line way well to make a matching circuit share even with the module 
exterior (wiring section). That is, a wiring part can be operated as a matching circuit by choosing 
appropriately the impedance of the coaxial track and microstrip line of a glass closure part, and 
connecting by arrangement like invention of claim 1. 

[0023] (Invention of claim 4) Then, in LD actuation circuit of claim 1 , the matching circuit consists of 
invention of claim 4 in the coaxial track and microstrip line of a glass closure part of LD stem. Since a 
matching circuit is producible with a distributed constant even if this uses small LD stem, efficient LD 
actuation circuit is realizable. 

[0024] The characteristic impedance of the microstrip line produced by the flexible substrate is 
determined by the width of face of an up electrode, when the thickness and construction material of a 
substrate are fixed. In this case, in order to realize the line of a low impedance, line width of face must 
be made large. When especially a dynamic impedance takes adjustment to several ohms and low LD, the 
width of face of an up electrode is needed about 2 times, but when carrying out high density assembly, 
the increment in line width of face is not desirable, a TORIPU rate line — up and down — touch-down - 
- consisting of structure like a microstrip line with a conductor, the characteristic impedance serves as 
one half extent of a microstrip line, that is, a microstrip line top — a dielectric and touch-down — by 
preparing a conductor and considering as a TORIPU rate line, even if it does not expand the width of 
face of an up electrode, a characteristic impedance can be reduced to one half extent. 
[0025] (Invention of claim 5) By invention of claim 5, it is considering as the matching circuit which 
consists of the coaxial track and TORIPU rate line of a glass closure part of LD stem in LD actuation 
circuit of claim 1 there. Since a low impedance line can be realized without this expanding the width of 
face of an up electrode, LD actuation circuit in which high density assembly is possible is realizable. 
[0026] When producing a matching circuit on the distributed constant line, impedance matching cannot 
be taken to all frequencies. In other words, the property of the whole system is influenced by to which 
frequency impedance matching is taken. What is necessary is just to take adjustment on this frequency, 



^ » since the RF superposition frequency which is highest frequency tends to be influenced of an impedance 
mismatch in the case of LD actuation circuit. 

[0027] (Invention of claim 6) By invention of claim 6, as for this matching circuit, adjustment is taken to 

the RF superposition frequency of LD in LD actuation circuit of claims 4 or 5 there. The optimal 

matching circuit can be obtained by this and efficient LD actuation circuit can be realized. 

[0028] Although the matching circuit on a distributed constant line can take various circuit systems, it is 

better to be able to make a component-side product as small as possible in the case of LD actuation 

circuit. The matching circuit using a quarter-wave length transformer does not need a stub etc., but a 

matching circuit can only consist of changing the impedance of the transmission line. 

[0029] (Invention of claim 7) In LD actuation circuit of claim 6, the quarter-wave length transformer 

constitutes this matching circuit from invention of claim 7 there. Even if this prepares a matching circuit, 

LD actuation circuit in which high density assembly is possible is realizable. 

[0030] (Example) Drawing 1 is drawing for explaining one example of LD actuation circuit which applied 
invention of claims 1, 3, 4, 6, and 7, and drawing 1 (A) is the side elevation of LD stem mounted in the 
flexible substrate, the flexible substrate 11 — a circuit pattern 12 and a rear face — touch-down — the 
conductor 16 is formed, the LD stem 14 — the touch-down of the flexible substrate 11 — it is stuck 
and mounted in the conductor 16 side, and lead 13 penetrates the flexible substrate 11 and is 
connected to the circuit pattern 12. Moreover, drawing 1 (B) expresses the expanded sectional view of 
the part enclosed with B of drawing 1 (A), and that of the notation of 1 1 to 16 is the same as that of 
drawing 1 (A). The glass closure part 17 of the LD stem 14 is having cylinder-like structure like the 
coaxial track, in addition, the touch-down equivalent to the glass closure part 17 — the conductor 16 is 
removed beforehand. 

[0031] In this example, the matching circuit is constructed to 10 ohms of dynamic impedances of the RF 
superposition frequency of 2GHz, and LD, and as the diameter of 0.98mm of the glass closure section 17, 
and a diameter of 0.5mm of a lead, the die length of this coaxial track is 1.5mm, and is set to 22 ohms 
with 6.5deg(s) by electric merit in the impedance as a coaxial track. The dimension of the microstrip line 
connected to this is a polyimide film with a thickness of 50 micrometers with up electrode width of face 
of 347 micrometers (characteristic impedance of 22ohms), and die length of 20mm (electric length 
83.5deg). It connects with IC for LD actuation after it in the microstrip line with an up electrode width of 
face of 107 micrometers (characteristic impedance of 50ohms). By taking such a configuration, it is 
possible to connect the 22-ohm transmission line by quarter-wave length in accordance with the point 
of a 50-ohm microstrip line, and to take impedance matching to 10-ohm LD. 

[0032] Drawing 2 is drawing for explaining one example of LD actuation circuit which applied invention of 
claims 1, 2, 3, 4, 6, and 7, and drawing 2 (A) is the side elevation of LD stem mounted in the flexible 
substrate, the front face of the flexible substrate 11 — a circuit pattern 12 — a rear face — touch- 
down — the conductor 16 is formed, the LD stem 14 — the touch-down of the flexible substrate 1 1 — 
it is stuck and mounted in the conductor 16 side, and lead 13 penetrates the flexible substrate 1 1 and is 
connected to the circuit pattern 12. in addition, the touch-down which hits the LD stem 14 — a 
conductor 16 — removing — **** — the touch-down of this part — LD stem is substituted for the 
conductor. Moreover, drawing 2 (B) expresses the expanded sectional view of the part enclosed with B 
of drawing 2 (A), and that of the notation of 1 1 to 14 is the same as that of drawing 2 (A). The glass 
closure part 17 of the LD stem 14 is having cylinder-like structure like the coaxial track. 
[0033] In this example, the matching circuit is constructed to 10 ohms of dynamic impedances of the RF 
superposition frequency of 2GHz, and LD, and as the diameter of 0.98mm of the glass closure section 17, 
and a diameter of 0.5mm of a lead, the die length of this coaxial track is 1.5mm, and is set to 22 ohms 
with 6.5deg(s) by electric merit in the impedance as a coaxial track. The dimension of the microstrip line 
connected to this is a polyimide film with a thickness of 50 micrometers with up electrode width of face 
of 347 micrometers (characteristic impedance of 22ohms), and die length of 20mm (electric length 
83.5deg). It connects with IC for LD actuation after it in the microstrip line with an up electrode width of 
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j „ face of 107 micrometers (characteristic impedance of 50ohms). By taking such a configuration, it is 

possible to connect the 22-ohm transmission line by quarter-wave length in accordance with the point 
of a 50-ohm microstrip line, and to take impedance matching to 10-ohm LD. 

[0034] Drawing 3 is drawing for explaining one example of LD actuation circuit which applied invention of 
claims 1, 2, 3, 5, 6, and 7, and drawing 3 (A) is the side elevation of LD stem mounted in the flexible 
substrate, the flexible substrate 11 — a circuit pattern 12 — the — up and down — touch-down — 
conductors 16 and 18 are formed, the LD stem 14 — the bottom touch-down of the flexible substrate 
11 — it is stuck and mounted in the conductor 16 side, and lead 13 penetrates the flexible substrate 1 1 
in part, and is connected to the circuit pattern 12. in addition, the touch-down which hits the LD stem 
14 — a conductor 16 — removing — **** — the bottom touch-down of this part — LD stem is 
substituted for the conductor. Moreover, drawing 3 (B) expresses the expanded sectional view of the 
part enclosed with B of drawing 3 (A), and that of the notation of 1 1 to 1 8 is the same as that of 
drawing 3 (A). The glass closure part 17 of the LD stem 14 is having cylinder-like structure like the 
coaxial track, moreover, a through hole in order to connect the transmission mode of a TORIPU rate line 
to a coaxial track smoothly, as shown in 19 — using — up touch-down — the touch-down of a 
conductor and a coaxial track — it is good to establish the structure which connects a conductor. 
[0035] In this example, the RF superposition frequency of 2GHz, 5 ohms of dynamic impedances of LD, 
The dimension of 0.98mm of the glass closure section, lead 0.5mm, 22 ohms, die length of 1.5mm, The 
dimension of 2.7mm of electric length and a TORIPU rate line and a signal line up and down A polyimide 
film with a thickness of 50 micrometers, It connects with IC for LD actuation in the microstrip line with 
an up electrode width of face of 107 micrometers (characteristic impedance of 50ohms) after signal-line 
width of face of 176 micrometers (characteristic impedance of 22ohms), die length of 18.6mm (electric 
length 83.5deg), and it. By taking such a configuration, it is possible to connect the 22-ohm transmission 
line (a TORIPU rate line and coaxial track) by quarter-wave length in accordance with the point of a 50- 
ohm microstrip line, and to take impedance matching to 10-ohm LD. 
[0036] 

[Effect of the Invention] LD actuation circuit with which invention of claim 1 connected between LD 
stem and ICs for LD actuation in the microstrip line produced by the flexible substrate — setting — the 
microstrip-line touch-down of a flexible substrate — a conductor — LD actuation circuit which can 
respond to the modulation of GHz order can be realized, without mounting in a side, where LD stem is 
stuck to a flexible substrate, and newly raising cost by this. 

[0037] the touch-down of the microstrip line of a part where invention of claim 2 touches LD stem in LD 
actuation circuit of claim 1 — a conductor — the configuration of a stem — **************** anc | the 
microstrip line touch-down of this part — the conductor of a stem is substituted for a conductor and, 
thereby, it can mount LD stem simpler. 

[0038] In LD actuation circuit of claim 1, since the impedance as a coaxial track of the glass closure 
part of LD stem is considering as the same impedance as the connected microstrip line and an 
impedance discontinuous part is lost between a microstrip line and the coaxial track of the glass closure 
part of LD stem by this, invention of claim 3 can realize LD actuation circuit which does not produce an 
echo with a high frequency band. 

[0039] In LD actuation circuit of claim 1, since invention of claim 4 can produce a matching circuit with 
a distributed constant even if it is considering as the matching circuit which consists of the coaxial 
track and microstrip line of a glass closure part of LD stem and uses small LD stem by this, it can 
realize efficient LD actuation circuit. 

[0040] In LD actuation circuit of claim 1, since invention of claim 5 can realize a low impedance line, 
without considering as the matching circuit which consists of the coaxial track and TORIPU rate line of 
a glass closure part of LD stem, and this expanding the width of face of an up electrode, it can realize 
LD actuation circuit in which high density assembly is possible. 

[0041] In LD actuation circuit of claims 4 or 5, adjustment is taken to the RF superposition frequency of 
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„i i, LD, this matching circuit can obtain the optimal matching circuit by this, and invention of claim 6 can 
realize efficient LD actuation circuit. 

[0042] In LD actuation circuit of claim 6, this matching circuit serves as a quarter-wave length 
transformer, and even if invention of claim 7 prepares a matching circuit by this, it can realize LD 
actuation circuit in which high density assembly is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the first example which applied this invention. 

[Drawing 2] It is drawing explaining the second example which applied this invention. 

[Drawing 3] It is drawing explaining the third example which applied this invention. 

[Drawing 4] It is drawing having shown signs that LD stem was mounted in a flexible substrate in the 

conventional LD actuation circuit. 

[Drawing 5] LD actuation circuit — setting — a flexible substrate rear face — touch-down — it is 
drawing which prepared the conductor and was made into the microstrip line. 
[Description of Notations] 

11 — a flexible substrate, 12 — circuit pattern, 13 — lead, and 14 — LD stem, 15 — window part, 16, 
and 18 — touch-down — a conductor, 17 — glass closure part, and 19 — through hole. 
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6n5*»»l/- !f (LD) tt. -JRWIC. LD7.7-A 

£i*tfft*&jR»©«$s»fc:2ig3ftTir>*. col 

a 7 u * -> 7;!/MR $ ft - > iz «fc 0 * 

awir&gteftT^s. 

[0003] EI4«. ^*©7^^->^;ussicnes 

mmi nz\tmw**->i 2tm^nx^z>. ld 
xtai 4 « u - k 1 3te»/^->i 2\zmm^n 



(2) 

2 

tBI2^A°^-> 1 2 tt, HT'H 0^L&(^LD&lb 

ffl i ci:8isnx^?.. 

[0 0 0 4] CD^DVDOlfy^TyyCffl^ 
#*«ltt-r-Sfc«). LDSS»jttS5tl;:&gMHz©iS5Jii£ 
»T*4»SMHztH5(ia. CD^DVD^e>©ft 

[0 0 0 5] L*»U ift^KfcoT, CD^DVDfflffl 

aSdctt), ^«ttLDO*BI«fi»HiftSfC*5K!a< 
t^S^5©T*^^ B4lcjj*L-fc<fc3fr, ft* 
ffftftT t)fc¥MftXStt-C(Ur&ftNli»t£ 1; <& «t 3 
fcftoTL£5. il^5©%K LD©iti^i&Eft$&f& 
j&«GHz:*--y— $T?!fiK&S£. 7l/*->^«Sl 

1 tMSftfcS»;^-> 1 2*»&©*««©ft*tt> 

mM&mW\ZU^T<2>tz.tf>X'&2>. 
[0 0 0 6] :®MGH z <D-m\,mWL$L*%l 

m£<fcm-?z>tzisb\z\$, -i ytf-yyxm-itfimzn 

Atf. 0 - 2 7 0 7 4 8*tii$BiC«;~Y >fcf-** 

[0 0 0 7] 

[56W*»«P»L«t-5 4:r-6»fi3 -hjZ&CD^IiC. LD5G 

fflLDty a-Jl/ft-n fc*3K BHg £ ft T I- » 5 *«, 
Cft6£CD^DVD©£-y^7-;/:/[;:ffl^&ICte> & 

tt^ic»«*©ae-f >7^icfijffl$ft^fcfe, mz. 

**aA**:€r<ft3 3a». «yv©14t6€:^#-r-5)J;3{C 
40 f££ftT^5. -77. S^ST$.-SCD-^DVD©tr^ 
?777*l:ffll^nSLDB. 37 h-^i^-T x©s*^ 
IK. SifiOLDX^AWaijS^fKSfcSaiifiK 
^3gT-5©tt#StCliL^. LfrLft^£>, «©LD 
X^A©l?i5g£flJJBLfc, GHz-*—y-<D^ffl\Zlttfo 
pISI*:LD««ilHl»OS|gR«iftSTftSftT^j:A»o 

[0 0 0 8] ^sewa. ±at©rtfr^«t«*Ttt$ 

ftfc^©, t"ftft*>, ft*©LDXxA©1#jg£?iJffl 
so -©«WfC»«RlfiEft:LDK»lll&*^iBr-5C:i:tB 
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[0 0 0 9] 

[«H*»»T3&a©¥R] m#8l©BWtt. LD 
£*5^T, 7 U+yyMfiOY^ ^ D X h 'J y 

&mm&m \z . l d x t- a * 7 * •> s \z mm t 

#S**^t*i<. GHzt- ^-©^IBlCttfSBltift 

LDK«iiii»**aufc i bo-e**. 

[0 0 10] l*S2 0^it W*^1©LDB»|5I 
8StCi5^T. L DXrAl:8T5^fflT^ i' ax h U 

S * «k 0 ffl <I \Z ff 5 d t *» T * 4 «t o ( C L t> <D T & 
4. 

[0011] Br*«30»^tt, W*^l CDLDKKjIhI 

ux©^>tf-y>x4, »igg$tifcv-f ?px hu v 

*^«»*#-p©Si*S«fei;ft^LDB»IiilSS|Sg!b 

[o o 1 2] w*B4©$69iw:. rnxmioLDmrnm 

SCOT, cntC«t O'hSKDLDX^ASrfflt^Tt), frffi 

4. 

[o o 1 3] maims nmmt.. w*^i©LDigtbiHi 

hU^U-hi»»tK«tOSE^lHli&*fl|j«UT^*© 

[0 0 14] »*«6 0fSWtt, m$tm4$.rz\*5<DL 

EIB&£»* $*©&^LD|K»j|I]|&S:3lfi 
[0 0 15] B*a7©SiH »*«6©LDB«iIhI 
0. cnK«fcDtt£lHlB£|ftttTt>K«gElSg^tlftL 

Dmm^^m^-t^ z. \z ufc 

[0 0 16] 



(3) 

4 

^^^s«i ioasi:aE8;^->i 2*«. as 

U - F 1 3T*Ei/^-> 1 2l;lI^ftTU5. £ 
U Jl©«k'5/«t«jtTtt-7-f^n^hU5/yiiKtLD 

.xxA©»«ast«c* U — k 1 3 tis/ifeoeii^gst 

tt«#©fi3 ^SflfttTtt, fe#«£&JR 

[0017] (»#«1©«B) W3fcBl©5B 
BJffCiJlVTte, LD7fAiLDIifflIC©r^7l/ 

20 »:^LDB»|HlKC*tiT, 7 1/^v^;i/»^©^-f 
iLDX^A©#5;*it±HI$©l^«gS§tt, SjH^E- h* 
<. GHz*-^-©SCWfc^?Itl!&:LDB»|sI»* 

30 [o o i 8] Y-f^ax h u y^Musoea*— Ftn 

h U y :/©}gtfJillft£. Htt*»©»ift##K»to-B:T 
A££ttT^n«Ji^©£:^\ ^tffliSfSfeOLDX 

[0 0 19] (W#*2©58W) §«*3i2©fg 

bjt«, mxmi <Di.Dmmm&\z&^T, ldxta 

fA©Ml;< DS^nxiiD, z\<d^cd-7^ fax 

[0 0 2 0] LD*^A©#7;*i*lkBW*ra«liR!&i:H 
*0»tt*l/T^4««. > If— 

[0 0 2 1 ] (»*«3 0f8W §lt#3i3©fg 
so WPtt, 19*^1 <DLDmW)\E\ffi\Z&^T, LDXtA 
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*«, &mzntzv( 'put. v u y7HMfc£Hi>f > tr- 

^>7tlTtJ5. intC^Ov-f^DT, h'J y^K 
tLDZT-A©^7^»ih«|J»OHtt«B8©WlCtt-f> 

OSItiit/i^L DB»|B|(&£2S3tr* H <b*<T£ 

[0 0 2 2] LDCMff^'f >t-^>XU»Q8lt 

< & o r tf ya -)vnmz jr* d * s& < 

eSI*IS*'5*<JR<iitfc:«fcO. ^yi-WS (SB 

^ss©-r >bf-y>x^3s^)^si>\ ntjjttg i ©few© 

«ftE«T»«W«Ci:tJ:D, IEiSiig|5#£S£lHlS§<>: 

[0 0 2 3] <tt#B4©5SW) tuf, »**4©5B 
WTftt. »*Bl©LD«ttl§Ig&l;::fet>T. LD7fA 

T?SE£l5||&S*|ffcLTH*. uni;iO/hS©LDXf 
[0 0 2 4] 7U + ->^;U36«fCfP«Stl*V>f ^DT. 

h | j-y^ss©»tt'r>if-^>x}i, ««©/*$£** 
±tt*ff®ffTft££n*. £©« 

b&ttntf&s£^. mzmft'f >e-^> 

a< 2 ffifssj&s t & o fc o -r * K mmmm z ± 

Tit. b^fc©TttfcV>. HJtV 

- hi^SS«±TlC^««#^jtO-7-f £ 07 h U y Tit 

-f^ax h'j y7m&(D¥ftmmttz2>. osov-f? 

OX h'J y ^»©±fcK«fc£«Jft*#£BWT h 'J 

[0 0 2 5] (IS*«5OT^HJ) W*3B5W» 
W#9il©LD«»|5lKfc:*^T, LDXfA 
©#5*»Jt«5#©l?l*M6!&£ h 'J 7*1/- h»BM»&£ 



(4) 

[0026] #*£*mT8£iei(&£fwr*»£. 

[0 0 2 7] (ffifjjt^ 6 f^T, »3jiE6<D3B 

io W#9l4*fctt5©LD(8»|gttlC*HT. ^ 

»^lllKttLDCDffia»**SIJft»C»bT8^*«IRe. 

[0 0 2 8] #*J&8c«g&K:«k4SE£lHlB&tt. 
£|5IK*iC«:Bl*^i:*«T#*A«. L DIKIftlHlJS©*^ 
ttHSffi«*T**/£W/hS < T€f 4*3&»A^. 1 /4 

20 [0 0 2 9] (»*«7©fSW) -€-^T. »*«7©5B 
WTtt. »*9l6<DLD«»iaj»t:fil»T, KS^HSS 

»*»^T*>?«*«iisniri6ttLD*»igttt3»3j-r« 
[0030] mmm) m 1 m$« 1 . 3 , 4 , 

6, 7(7)^BJ!S:)SfflbfcLDSgilj|Hl8§©-^M0iJ&Ui^ 

■**fc«>©H-e. 01 (a) a. 7U+->y;i/*ffiic^ 

g£nfcLDX?A©<fflffi0T&-5. 71/*->^SI 
1 1 KttB»/X^-> 1 2 tmSfC^ifeSlff 1 6*«J&Jde 
30 SntHS. LDXfA 1 4[i7l/+y7*;HSl 1 © 
&ifii&#l '6Mfca*bT££3nT&0. 'J-K13 
tt7U*->^JPS«l 1 SHIbTE*^i'-> 1 2 11 
»«SnTH4. Sfc, 01 (B) tt, 01 (A) ©B 
TH^£f^©tfcfc«iIiH**bTi3D, 11*616 
©IB^tt. 01 (A) tfflifc-e$>Z>. LDXrAH© 

1 6 tt*6*»i;«>t0 GHE^T**. 
[0 0 3 1] #£«&m^i*««MHtt»2GHz, 
40 LD©lft^>tf-y>7. 1 0 Qfc»LT*£l§l»*lfi 
A/T&O. tf^XitLtSBl 7©itg0. 9 8 mm. 'J- 
KWtlO. 5mmtbT|s)W^8Si:bT©<>tf-y 
>7^2 2QC, d©|i]tt^8S©fi^ttl . 5mmT\ 
«afiT6. 5degi&5. mCM^^^-f^ 
PXh'Jy7*iS8S©^-S«, i*S 5 0 MmWsR'J'f 5 h* 
TV^AfC, ±35*11113 4 7 Aim dttt-f>e-y> 
X22Q) . IS2 0mm (*Mfi83. 5 d e g) t 
-€-net»tt±»**B 1 0 7wm («rtt-f 
>e-^>X5 0Q) ©V-f h'J y^iSKTLD 

so mmmi cizmmznT^z. zn&tf.mtfL&mzzt 
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tC«fc9, 5 0 QOV^f ?nx h'J •7^H8S<D5fetC2 2 Q 

©e^ii§^£fci±Ti/4&fi#&^$nT. ioq 
© l d tc > tr- ? y x g£ £ t z> z. t as s\m \z u o t 

[0 0 3 2] 0 2 «. SS*M 1, 2, 3 , 4 . 6 . 7© 

(Dm-?, 0 2 (A) tt, 7U*->^fil:^83nft 
LDXxA©{IJffi0T&3o 7^->^H«HOS 
®fc:«E»^^-> l 2 a*. Sffi l 6 

fifc$frlTH-5. LDXfA 1 4(i7lx+->^;US® 1 1 
6 (BiJiC SOUTHS ^nxfeo, U-Fl 
3»i7U*->^a«l 1 £:SiILTlEi£§IA c ^-> 1 2 
KfllttSnTM*. fc*5, LD^fA14Cabfc5S* 

D7xfAtftfflSnXH5. 02 (B) te, 02 

(A) ©BTH^»#©J£:MffBB£*bTiS0. 1 
1^6 14Cffif(l 0 2 (A) ^PUTCS.*.. LDX 
tAI 4©#7XitltSIS#l 7«|5)||lj^S&t|sI«(CRe 
tf©«jg£L-TH-5. 

[0 0 3 3] *£tt0m&ffiHft£&H&9c 2GHz, 

A,T:fcD. #5X$tlkgBl 7CIS0. 9 8mm, 'J- 
KOfgO. 5mmiUT|Wlttl^8Si:LT©-r >bf-^* 
>^$2 2QI:, ClCD|p|$ilSSS©S$tt 1 . 5mmT, 

PXh'Jy:/f§l8&©^-«;«. J¥£ 5 0 (imC^'J-f 5 b* 
yj)VA\Z. ±ffl«««3 4'7um Ofttt-f > 
X2 2Q) . fi$2 0mm (1M8 3. 5 d e g) t 
fcoT^a. -tnetBH±«««* 1 0 7 j>tm (tltt^ 
>e-^*>7. 5 0 Q.) ©?^?n7 h'J y^MTLD 

mmm 1 cfcssassnrns. uot&i^sssci 

£«fc9, 5 0 Q©V< i?D^ h'J yZfffl&V>9G\Z 2 2 Q 

oesi»a*«»fc-ii-T i/4»fi»»«snT, 1 o q 

© L D K-f > If— ^ y X £ t 3 H t *» Pl«g \Z tS. -o T 

[0 0 3 4] 0311 If *S 1 , 2, 3. 5, 6, 7 © 
5SW*afflbfcLDKft|eIiSO-*JfiW*»Wr*fc«> 
©0T. 0 3 (A) tt. 7l/+y^««l:HgSnfe 
LDX5 L A©<Mffi0T£-5>o yU*y-7)lMfci 1 tC(i 
Ei/^-> 12t. ^©±TC:igi&aS# 16. 1 8 # 
MStlTl^. LDXfAl 4I171/+->7*J1'M1 
1 ©T«£ifcg# 1 6«KS«l,T^8SnTe»). 'J 
- b* 1 3 «7 \s*->7)VmWL 1 1 pBRMLTSESSA 
^->1 2^^3*1X1^5. LDX5^A14tr 
*fc4»»»#16ttt»Jfi!)^>T*0. £©gB#©T 
ffl'J^ife^ttLDX^A-eftffl^nTI/i-S. 0 3 

(B) «. 0 3 (A) ©BT?HA>jE«Bfl-©J4;*»rfflB* 

HA>6 180fi^f4B3 (A) 



(5) 

t PI«I*K OftJftiUft * t? <*$ & IS -5 £ & 
[0 0 3 5] *^j66^JT«. ifSMfiSfi^ftlfC2GH 

r£0. 9 8mm, 'J— h*0. 5mm. 22Q. 531. 

5 mm, fgfi2. 7 mm. h 'J hUSS©^?*, 
(B^»©±Tk:JI* 5 0 umOsPU'f 5 b*7^;UA. {§ 
io *Bil7 6(tm flftt-f>i;-y>7 2 2 0) . fiS 

18. 6mm (1^58 3. 5 d e g) . -tn£J[»tt± 
gRttffifia 1 0 7 wm (#tt-f >bf-y>X 5 0 Q) ©V 
?PX h'J 7 7HBTLDliffl I CICftHSilTlJ 
•So 5 0Q©v-fSm 

X h'J 7 7"IBOjfel:2 2 QcDfe^SS (h'jyu-h 
HKtl^W^BS) ««»titTi/4 8fi»Si»snT ) 

[0 0 3 6] 

20 mw<D?m) mxmi ©awa, ldxta t l die 

x bu yzfm&x-oti^-fcLnmmm&izis^T. yv 
+y7";«fi«7^?Dx h u -y^s§^*«*<iiJic. 

<. GHz*-y-©«Plfc»*SnIllfeLDK«iig»* 

[0037] w#B2©5£9Jtt, m#mi<DLDmm® 

so yy*»©S5«6i(|#A«^xA©»!Kt:< OMfrtlTls 
0. C©«»©-7-f ?PX h 'J ^SMttSftUXr 
A©##TftffllT^t). cniCct <J LD^fAffllg 

[0 0 3 8] S*S3©SB9Jtt, Bt*«l CDLDigi&lH] 

UTO-f >li— ^>X**. SiSntT-f 9U7, h 'J y 

-f f P X h U -7 h L D X t- A © # 5 X I * ltg&# © 

40 ©T-, «v»«iS3ft*if©ss*s^i;ft^LDe»iHiBss 

[0 0 3 9] 11*^4 ©5§B^«. ©LDffi«j|Hl 
SSIC43HT. LDX^A©^7Xi-flh^©|Blttl^8St 
v-f^PXh'J ^^SS^e.^SSE^-HIBStbTiJO. 
utllIJ:!3/M©LDXfA5:ffl^Tfc, »*S»Tfi 

[0 0 4 0] W#«5 0fSWJ4, W*«10LDK»lia 
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[0 0 4 1 ] W*S6©«Wtt, BJ#E4 3;;fctt5<OL 

[0 0 4 2] il*^7(73%BJ(J. |S*^6WLD|gll([5] 
BK*l»T. RS£lsl»«l/4iftfi£jSg£fcoT:j3 
0, nnicJ:D*diaiStK»JT*)JlS*J**«l'Ili*L 

DK»ia*ft*ii-r*jit*«'p**. 

imi] [02] 



(6) 

y<? 

[0 2] *569i*aJSLfc, jS-0MM«HfclJl9rr* 

[0 3] *^aj^igfflLfc. %=<D-0kmm*m.wrz> 

0T'&-5>. 

[04] ^*©LDJBt!iI5IgStC*3^TLD^^A*<7 
[0 5] LDBttSKC&b>T7l^^:?Jl<£ttffiB 

io [^^COlffiBJ] 

1 l-7l/+y7'JHS, 1.2-ES/^->, 13- 
U — K, 14-LD^fA, 1 16, 18- 

17-^7XltJtM, 19-7JU-*- 

)V. 



[0 3] 



(A) 



(A) 



fe5 



_e4 



12 
16 



r" 1 




(A) 



*4 




